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* NOTICES * ^^"^^ '^S I <dvon -fe r- 1 0 - 07 ^ ^ 

JPO cuid NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the pneumatic tire which can control the hydroplaning- 

proof performance degradation in accordance with wear of a tire. 

[0002] 

[Description of the Prior Art] By forming in a tread side the tread groove which dented this tread side, 
when the pneumatic tires for passenger cars etc. ran a wet road surface, they could discharge water out 
of the tire, and they have secured friction with a road surface. Therefore, if the groove surface product of 
the tread groove in a ground plane becomes large, the wastewater engine performance will increase, the 
hydroplaning-proof engine performance will be raised, and it will get. 

[0003] However, when a tread side is worn out, in order that the groove surface product of a ground 
plane may decrease, there is usually a problem that the hydroplaning-proof engine performance will fall 
compared with the time of a tire new article. If hydroplaning occurs especially in a cornering, a rudder 
will come and it will lead to kana or accident - a car will be in a spin state in ** - in many cases. For 
this reason, it becomes pressing need to control the hydroplaning-proof performance degradation in 
accordance with wear about a pneumatic tire. 

[0004] The former, for example, JP,58-136502,A, has proposed the tire hoop direction slot g vvhich 
made groove bottom width b size from the width a of slot opening by fonning the ellipse-like section c 
in a groove bottoni in the cross section of a slot, as shown in drawing 5 . 
[0005] . 

[Problem(s) to be Solved by the Invention] However, although it will be expected that a flute width 
increases when the ellipse-like section c appears if wear of a tread side advances, as a result of being 
prepared in the tire hoop direction in succession, the ellipse-Uke section c formed in the groove bottom 
of a tread groove weakens the rigidity of the tread land part e at the time of a tire new article, and, as for 
the tire hoop direction slot g on JP,58-136502,A mentioned above, does not escape lowering of driving 
stability ability. 

[0006] Moreover, in this JP,58-136502,A, reference is not made at all about the point how all the groove 
surface products occupied to the ground plane in a tread side change from the time of a tire new article 
in the phase of wear. 

[0007] this invention persons are first based on ****(irig) the slot in a land part which does not appear in 
the tread side of a new article tire in the first place in the land part of a tread, as a result of repeating 
research wholeheartedly about the above tJ-oubles. The groove surface sum of products in the ground 
plane in the worn-out tread side of the slot in a land part which appeared in the tread side which 
prevented the reduction of rigidity of the tread land part at the time of a tire new article, and was worn 
out in the second, and said tread groove (SG), By making into size the slot ratio Rm (= SG/S) which is a 
ratio with the whole surface product (S) of a ground plane from the slot ratio Rn at the time of a tire new 
article, when wear of a tread side advanced, it found out that hydroplaning-proof performance 
degradation could be controlled. 
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[0008] As mentioned above, this invention aims at offer of the pneumatic tire which can control the 

hydroplaning-proof performance degradation in accordance with wear of a tire. 

[0009] 

[Means for Solving the Problem] Th e tread groove which has a groove face from a groove bottom to 
[ invention according to claim 1 dents this tread side to a tread side among this inventions, and / a tire 
radial outside ] the tread side of a mileage lever, It is the pneumatic tire in which the tread land part 
which is a part for a non-tread^^was formed. When an end carries out opening to said tread land part 
in the tread side lower part in said groove face and new article tire of a tread groove and extends for it 
and carries out termination of the interior of said tread land part to it, while ****(ing) the slot in a land 
part not appearing in the tread side of a new article tire It is the pneumatic tire characterized by making 
into size tiie slot ratio Rm (=SG/S) which is a ratio of the groove surface sum of products (SG) in the 
ground plane in the worn-out tread side of the slot in a land part which appeared in the worn-out tread 
side, and said tread groove, and the whole surface product (S) of a ground plane from the slot ratio Rn at 
the time of a tire new article. 

[0010] Invention according to claim 2 moreover, said tread groove The major groove extended to a tire 
hoop direction and the minor groove extended to the sense which crosses t his major groove are included. 
And the slot in said land part While carrying out opening in the groove face between the adjacent 
crossover locations where both the groove faces of said major groove and a minor groove cross, it is 
characterized by making the slot ratio Rm at the time of said tire wear into 1 .05 or more times of the slot 
ratio Rn at the time of a tire new article, and 1 ,50 or less times. 

[001 1] Moreover, with the slot in a land part which the slot in a land part which consisted of an 
independent closed-end hole, and was established in one groove face established in the groove face 
which another side faces, said opening carries out a location gap, and is prepared in the direction of a 
flute length of a tread groove, and the slot in said land part is characterized [ slots / other / in a land 
part ] by things by invention according to claim 3. 
[0012] 

[Embodiment of the Invention] Hereafter, one gestalt of operation of this invention is explained based 
on a drawing. As shown in drawing 1 , the pneumatic tire was equipped with the radial structure carcass 
9 and the belt layer 10 which binds this carcass tight, and has illustrated the tire for passenger cars (tire 
sizes 225/50) specified to JIS with this operation gestalt. Moreover, a pneumatic tire dents this tread side 
2 to the tread side 2, and forms in it the tread groove 5 which has the groove faces 4 and 4 which reach 
the tread side 2 of a mileage lever on the tire radial outside, and the tread land part 6 which is a part for a 
non-tread slot from the groove bottom 3 . 

[0013] With this operation gestalt, said tread groove 5 consists of striation 5c extended with narrow- 
width to a tire hoop direction while containing major groove 5a wide [ to a tire hoop direction ] and 
extended to it, and minor groove 5b extended to the sense which crosses this major groove 5a. 
[0014] In this example, four extensive width whose flute widths GWl are 13mm is arranged in nothing 
and a tread side so that said major groove 5a may heighten the wastewater effectiveness. 
[0015] A flute width GW2 is formed by 5mm, and said minor groove 5b is stood in a row and extended 
by this example from one tread edge E to the tread edge E of another side. In addition, as for striation 5c, 
a flute width GW3 is formed by about 2mm. 

[0016] Moreover, while said tread groove 5 has unified the whole of each channel depth into 8mm and 
is mostiy fixed to the flute widtii fang furrow bottom 3 with this operation gestalt, the groove face 4. and 
the groove bottom 3 are connected through the small-circle arc whose radius of curvature is about 
0.5mm. However, the configuration of a slot cross section is not limited to this. 
[0017] In addition, said flute widths GWl and GW2 can be suitably changed according to tire size, for 
example, it is desirable to be able to consider as about 2 - 10% preferably, and to be referred to [ of the 
tread widtii TW ] as GW1>GW2 still more preferably 1 to 15%. 

[0018] Next, by this example, it is characterized by ****(ing) the(gIo^in a land part not appearing in 
the tread side 2 of a new article tire at said tread land part 6 by an end's carrying out opening in the tread 
side lower part in said groove face 4 and new article tire of a tread groove 5, and being extended and 
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canying out termination of the interior of said tread land part 6. 

[0019] Thus, the slot 7 in a land part becomes possible [ preventing the reduction of rigidity with the 
remarkable tread land part at the time of a tire new article ] by ****0^^8)- 

[0020] The slot 7 in this land part and by appearing in worn-out tread side 2A (an alternate long and 
short dash line showing to drawing 1 ) It is set up so that it may become size from the slot ratio Rn at the 
time of the new article which asked for the slot ratio Km (= SG/S) which is a ratio of the groove surface 
sum of products (SG) in the ground plane in worn-out tread side 2A of the slot 7 in a land part, and said 
tread groove 5, and the whole surface product (S) of a ground plane similarly about the time of a tire 
new article. 

[0021] Therefore, even if it is the case where the tread side 2 is worn out, the hydroplaning-proof 
performance degradation in accordance with progress of wear can be controlled by increasing rather, 
without the rate of the groove surface product occupied to a ground plane falling like before. 
[0022] In addition, the slot ratio Rm at the time of said tire wear is desirable preferably at the point that 
the effectiveness 1 .05 or more times and that whose it takes [ of the slot ratio Rn at the time of a tire new 
article ] still more preferably for 1 .30 or less times 1 . 10 or more times 1 .50 or less times may improve 
the hydroplaning-proof engine performance in a wet road surface can be demonstrated fully and 
certainly. 

[0023] Moreover, with this operation gestalt, the slot 7 in said land part is formed so that opening may 
be c arried out to major groove 5a which demonstrates effectiveness most for the wastewater engine 
pertormance among tread grooves 5 and it may be extended to tire shaft orientations. Moreover, the slot 
cross section makes the s hape of an abbreviation rectangle. 

[0024] Although the^lotj^in a land part can be established in any tread groove 5 (5a, 5b, 5c), here 
Generally, there are various things L5-30mm and whose channel depths are about 1.6-lOmm, and, as for 
the tread groove 5 of the pneumatic tire for passenger cars, the flute widthis most prepared in major 
groove 5a extended to the tire hoop direction [ size / a slot is deep and / in a hoop direction / a flute 
width ] in the tread groove 5, as for the slot 7 in a land part on this invention. 
[0025] Thus, it is desirable at the point that whose it continues and the groove surface product 
enhancement effect by the slot 7 in a land part is made to maintain at a long period of time it becomes 
possible by establishing the slot 7 in a land part in tread-groove 5a with the largest channel depth which 
remains to the last also in a wear anaphase. Moreover, it is desirable also at the point which can heighten 
the hydroplaning-proof performance degradation depressor effect at the time of wear by establishing the 
slot 7 in a land part in size flute width [ which has effectiveness in wastewater nature most ] tread- 
groove 5a, making easy shaping of this slot 7 in a land part. 

[0026] From this viev^oint, 5mm or more, preferably, 8mm or more and a channel depth have 7 still 
more preferably desirablemm or more 5mm or more, and a flute width can set an upper limit to 30mm or 
less (3 - 15% of tread width) for the tread groove 5 in which the slot 7 in a land part is established. 
[0027] Moreover, the effectiveness which makes size the slot ratio Rm at the time of the above- 
mentioned wear from the slot ratio Rn at the time of a new article It is desirable that it can maintain in 
the range which lasts to a wear anaphase from the middle of wear in which the hydroplaning-proof 
engine performance tends to fall most. Specifically It is the range where major groove 5a was preferably 
worn out 50 to 80% in the range in which the depth at the time of a tire new article was worn out 60 to 
80%, and when it wears out 50% more preferably, it is desirable that it can maintain in the range until 
the depth of a major groove becomes a wear limit, i.e., 1,6mm, from from. 

[0028] As shown in drawing 2 and drawing 3 , as for tfie distance HU tire radial [ from tire radial lateral- 
surface 7a of the slot 7 in a land part to the tread side 2 at the time of a tire, new article ], it is more 
desirable than this viewpoint to carry out to 50% or more of depth DL of major groove 5a. 
[0029] Similarly, as for the distance HL tire radial [ from tire radial medial-surface 7b of the slot 7 in a 
land part to the tread side 2 at the time of a tire new article ], it is more desirable than said distance HU 
to consider as the die length of size and depth DL of major groove 5a which subtracted 1 .6mm of a wear 
limit from depth DL of major groove 5a preferably 80%. 

[0030] In addition, although said distance HU of die slot 7 in a land part can also carry out to less than 
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25% of depth DL of major groove 5a, it is in the inclination for the rigidity of the tread land part 6 
located in the tire radial outside of the slot 7 in a land part to serve as smallness in this case, and 
lowering and partial wear of driving stability ability may be generated. 

[003 1] Moreover, although said distance HL of the slot 7 in a land part can also exceed 100% of depth 
DL of major groove 5a In this case, since the tread rubber gage under the slot 7 in a land part serves as 
smallness and it becomes easy to produce a crack, it is desirable to set [ of the depth of major groove 
5a ] said distance HL to depth DL- 1.6mm of major groove 5a 100% or less, if a moldability and 
practicability are further taken into consideration. 

[0032] Moreover, as shown in drawing 2 and drawing 3 , as for the channel depth UF in land which is 
the minimum distance from opening 7a of flute-length UN in a land part which met in the direction of 
major groove 5a in which the slot 7 in this land part is allotted, and the slot 7 in said land part to the 
maximum inner of the slot 7 in a land part, it is desirable [ the slot 7 in a land part ] to be referred to as 
L5-30mm. 

[0033] If die-length UN or the depth UF of the slot in said land part does not fulfill 1 .5mm, it is that it is 
necessary to form many slots 7 in a land part, a molding die becomes expensive, and a production 
process is complicated again at the time of wear of the tread side 2 in order to make the slot ratio Rm at 
the time of said wear into size from the slot ratio Rn at the time of a new article etc. in the inclination for 
a manufacturing cost to rise. On the contrary, if die-length UN or the depth UF of the slot in said land 
part exceeds 30mm, the rigidity of the tread land part 6 will serve as smallness, and it will become easy 
to produce the breakage on a rubber chip etc. 

[0034] Therefore, as for said flute-length UN in a land part and depth UF, it is preferably desirable to be 
referred to as 5- 10mm still more preferably 2.0-20mm. 

[0035] Furthermore, for the slot 7 in a land part, although what made the cross section parallel to a tire 
equatorial plane the shape of an abbreviation rectangle is illustrated with this operation gestalt, the area 
US of tire radial lateral-surface 7a (hatching shows to drawing 3 ) is 2 2.5-900mm in this case. Cariying 
out is desirable. 

[0036] The area US of the slot in said land part is 2 2.5mm. If it does not fill, in order to control the 
hydroplaning-proof performance degradation at the time of wear, it is necessary to form many slots 7 in 
a land part, and is in the inclination for a manufacturing cost to rise like the above. On the contrary, said 
area US is 2 900mm. If it exceeds, the rigidity of the tread land part 6 will serve as smallness, and it will 
become easy to produce the breakage on a rubber chip etc. 

[0037] therefore, the area US of tire radial lateral-surface 7a of the slot in a land part - desirable - 4.0- 
400mm2 - further - desirable - 25-100mm2 ** - carrying out is desirable. 

[0038] Furthermore, as for the slot 7 in a land part, it is desirable to carry out opening in the groove face 
4 between the adjacent crossover locations P and P where both the groove faces of said major groove 5a 
and minor groove 5b cross. When the slot 7 in a land part carries out opening in the crossover location P 
where both the groove faces of said major groove 5a and minor groove 5b cross, opening will be carried 
out succeeding two groove faces 4 and 4, and there is an inclination to reduce the rigidity of the tread 
land part 6 remarkably. Therefore, internal"**** 7 can control the hydroplaning-proof performance ; 
degradation in accordance with progress of wear, without spoiling the rigidity of the tread land part 6 by 
not straddling the groove face between said crossover locations P and P, i.e., two groove faces, but 
carrying out opening within one groove face. 

[0039] Moreover, the slot 7 in said land part consists of^other slots 7 in a land part, and an independent 
closed-end hole which is not mutually open for free passage, and consists of these operation gestalteh. 
Thus, by constituting internal **** 7, it will become desirable at the point which can control remarkable 
rigid lowering of the tread land part 6 at the time of a tire new article. 

[0040] Furthermore, although the slot 7 in said land part was established only in one groove face 4 of 
major groove 5a and the thing is illustrated with this operation gestalt, when the slot 7 in a land part is 
established in the groove faces 4 and 4 which major groove 5a faces, it is desirable to make the location 
gap of the opening of the slot 7 in a land part established in the groove face 4 which faces each other 
carry out in the direction of a flute length of major groove 5a, and to prepare it in it. 
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[0041] When the slot 7 in said land part meets and is established in the groove face 4 which major 
groove 5a faces, it is in the inclination for the rigidity of the tread land part 6 to fall near this slot 7 in a 
land part, and manufacture of metal mold is complicated and there is a possibility that it may become 
difficult to take out a tire from metal mold moreover, and it may generate a rubber chip etc. 
[0042] Therefore, as for the slot 7 in a land part, what distributes and **** to a tire hoop direction in the 
arrangement pitch of the tire hoop direction of for example, minor groove 5b and the same arrangement 
pitch as abbreviation is desirable. As for the slot 7 in a land part, at this time, it is desirable to separate 
and establish [ of depth DL of minor groove 5b to major groove 5a ] 35% or more of distance KN in the 
die-length direction of major groove 5a preferably at least 20% or more at the point which can control 
the reduction of rigidity of the tread land part 6, 

[0043] The above slots 7 in a land part are obtained by using and carrying out hand engraving of the 
hand cut machine after vulcanization shaping or vulcanization. 

[0044] In carrying out vulcanization shaping, as shown in drawing 4 (a), on the wall surface of the slot 
shaping blade 10 which fabricates a tread groove 5 The approach of forming the piston 1 1 which can 
project using oil pressure or pneumatic pressure L, As shown in drawing 4 (b), there are an approach of 
forming the piston 1 1 which operates to the mechanical cable type connected to the slot shaping blade 
10 by the piece 12 of ** to go up and down and the link 13, a method of forming the fixed projected part 
14 in the wall surface of the slot shaping blade 10, as shown in drawing 4 (c), etc. 
[0045] In the case of before 2 person, metal mold cost goes up, but it is desirable at the point that a good 
moldability is obtained. Although metal mold cost can be reduced when forming the fixed projected part 
14 in the slot shaping blade 10, it is hard to remove a tire from metal mold after vulcanization. 
[0046] Therefore, when carrying out vulcanization shaping of the slot 7 in a land part using the fixed 
projected part 14, it is desirable at the point which raises the omission nature of the tire after shaping and 
can raise a moldability by forming the fixed projected part 14 in the wall surface which considers as the 
split mold which can make metal mold the parting plane 15 which can attach and detach in the location 
of the tire equator C, and turns to said parting plane 15 of the slot shaping blade 10. In addition, when a 
blade is formed in the shape of a taper, it escapes fiirther and a sex can be raised. 
[0047] Although explained in full detail above, the slot 7 in a land part can change the configuration of 
opening, the number, magnitude, etc. variously besides said operation gestalt. 
[0048] 

[Example] Tire size was ZR16 (tread width: 214mm) 225/50, and while building a prototype about the 
tire (examples 1-3) of this invention to which it has tiie structure shown in drawing 1 and drawing 2 , 
and various internal **** were changed, it tested about the engine performance. In addition, it tested by 
having combined also about the tire (conventional example) of a configuration conventionally which 
does not have internal and the engine performance was compared. The detail and the test point of 
tire structure are as follows. 

[0049] tire structure carcass carcass code: ~ polyester code include-angle: ~ the tire equator — receiving 

- number of 90-degree plies: - 1 [0050] belt layer belt: - steel code include-angle: - the tire equator - 

receiving - the number of 20-degree plies - :2 (ply is superposed so that a code may cross) 

[0051] band layer band code: - nylon code include-angle: - the tire equator — receiving — 0 degree — 

spiral volume number-of-layers: - 1 [0052] Flute width GWl :13mm of a tread groove (6%) 

GW2:5mm(2.3%) 

GW3:2mm(0.9%) - 

( ) An inner value is hoop direction die-length:26mm[0053] of a rate tread land part to tread width. A 
test carries out rim **** of the sample offer tire at a rim (6.5JJxl6), and is front-wheel 2.2 kgf/cm2 and 
rear wheel 2.4 kg£^cm2. While being filled up with pneumatic pressure and equipping 2000 cc FR 
vehicle, the wet asphalt road surface test course with a depth of 5mm was made to go around, and the 
wet cornering engine performance was evaluated with the feeling of a test driver. In addition, a tire tests 
in two steps, at the time of a new article, and the having worn the depth of a major groove out 80% time, 
and is expressed as the characteristic which sets the conventional example to 100. It is so good that a 
numeric value is large. 
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[005 S] It has checked that the thing of an example c^Id demonstrate the hydroplaning-proof engine 
performance stabilized compared with the thing of the example of a comparison at the time of 80% wear 
as a result of the test. 
[0056] 

[Effect of the Invention] The pneumatic tire of this invention according to progress of wear like the 
above statement by appearing in the tread side where the slot in a land part was worn out the ratio of the 
groove surface sum of products (SG) in the ground plane in the worn-out tread side, and the whole 
surface product (S) of a ground plane — since Rn (=SG/S) can be made into size rather than the slot ratio 
Rm at the time of a tire new article, hydroplaning-proof performance degradation can be controlled 
compared with the time of a tire new article. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] The tread groove which has a groove face from a groove bottom to [ a side / dents this tread 
side to a tread side, and / in a tire radial outside ] the tread side of a mileage lever, It is the pneumatic tire 
in which the tread land part which is a part for a non-tread slot was formed. When an end carries out 
opening to said tread land part in the tread side lower part in said groove face and new article tire of a 
tread groove and extends for it and carries out termination of the interior of said tread land part to it, 
while ****(ing) the slot in a land part not appearing in the tread side of a new article tire The pneumatic 
tire characterized by making into size the slot ratio Rm (=SG/S) which is a ratio of the groove surface 
sum of products (SG) in the ground plane in the worn-out tread side of the slot in a land part which 
appeared in the worn-out tread side, and said tread groove, and the whole surface product (S) of a 
ground plane from the slot ratio Rn at the time of a tire new article. 

[Claim 2] It is the pneumatic tire according to claim 1 which becomes considering the slot ratio Rm at 
the time of said tire wear as 1.05 or more times of the slot ratio Rn at the time of a tire new article, and 
1.50 or less times while carrying out opening in the groove face between the adjacent crossover 
locations where, as for the slot in said land part, both the groove faces of said major groove and a minor 
groove cross, including the major groove to which said tread groove is extended to a tire hoop direction, 
and the minor groove extended to the sense which crosses this maj or groove. 

[Claim 3] For the slot in a land part which the slot in a land part which consisted of a closed-end hole 
which became independent of other slots in a land part, and was established in one groove face 
established in the groove face which another side faces, the slot in said land part is a pneumatic tire 
according to claim 1 or 2 which said opening carries out a location gap, is prepared in tiie direction of a 
flute length of a tread groove, and is characterized by things. 

[Translation done.] 
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